Summary. Analysis of the fatty acids of total and neutral lipids, glycolipids, phospholipids and gangliosides of buffalo spermatozoa and seminal plasma showed that there were high levels of polyunsaturated acids. Neutral lipids were the richest in polyunsaturated acids (55 % in spermatozoa and 61 % in seminal plasma). The major saturated acid of all the principal classes was stearic acid and the major unsaturated acid was docosahexaenoic acid (22: 6\g=w\3)except in the neutral lipids in which it was arachidonic acid (20:4\g=w\6).The major aldehyde was palmitaldehyde (16:0) in buffalo sperm lipids and docosanal (22:0) in seminal plasma. More than 50% of the total aldehydes was contributed by aldehydes with a chain length greater than 18 carbon atoms.
Introduction
The fatty acid and fatty aldehyde composition of lipids of spermatozoa and seminal plasma have been examined in the bull, ram, boar, stallion, dog, rabbit, fowl and man (Flipse & Potter, 1955; Scott, White & Annison, 1961 ;  Dietz, Pickett, Komarek & Jensen, 1963; Pursel & Graham, 1967 ; Ahluwalia & Holman, 1969; Johnson, Gerrits & Young, 1969; Poulos, Darin-Bennett & White, 1973;  Darin-Bennett, Poulos & White, 1974) and fatty acid composition has usually been given of total semen, total phospholipids or of some component neutral lipid or phospholipid. Precise information about the fatty acid composition of the principal lipid classes and the various compo¬ nent lipids in each class has not been previously available. In the present study, buffalo semen was analysed because of the importance of these compounds in endogenous respiration and as compo¬ nents of membrane structures.
Materials and Methods

Materials
Boron trifluoride-methanol reagent was purchased from E. Merck, Darmstadt, Germany. Diethyleneglycol succinate (DEGS) Folch, Lees & Sloane-Stanley (1957) . The total lipids were fractionated into the principal lipid classes and component lipids by silicic acid-column and thin-layer chromatography (Jain & Anand, 1976) . The sialoglycolipids were extracted from the upper Folch phase (Jain & Anand, 1975) .
Formation and analysis ofmethyl esters and dimethyl acetáis Lipid samples dissolved in 0-5 ml benzene were treated with 2-5 ml BF3-methanol reagent. The methyl esters and dimethyl acetáis formed were separated from each other by the method of Farquhar (1972) . The methyl esters were further purified by thin-layer chromatography with petrol¬ eum ether-ethylether-acetic acid (90:10:1 by vol.) as the developing solvent (Morrison & Smith, 1964 
Results
Total lipids
The fatty acid composition of the total lipids of buffalo spermatozoa and seminal plasma is presented in Table 1 . Acids with a chain length shorter than 12 carbons were not determined. Buffalo spermatozoa contained a nearly equal distribution of saturated (47-8%) and unsaturated (49-8%) fatty acids; in seminal plasma the proportion was slightly in favour of unsaturated acids. The prin¬ cipal saturated fatty acid of sperm and seminal plasma lipids was stearic acid. In the unsaturated class, docosahexaenoic acid was the major fatty acid. More than 70% of the total unsaturated acids were polyunsaturated and were the derivatives of linoleic (18:2a>6) and linolenic (18:3 3) acids. There were no detectable amounts of acids derived from oleic acid (18: 1 9). Neutral lipids contained the most polyunsaturated fatty acids (Text- fig. 1 ). 
Neutral lipids
The distribution of fatty acids in triglycérides (Table 2 ) was similar to that in the total neutral lipids. The content of polyunsaturated fatty acids was 54-6 % in buffalo spermatozoa and 60-7 % in seminal plasma triglycérides. Arachidonic acid constituted the major unsaturated fatty acid of the triglycérides, 1,2-and 1,3-diglycerides and cholesterol esters. Stearic acid was the principal saturated acid in all the neutral lipid classes except in the 1,2-diglycerides and cholesterol esters in which palmitic acid was found at slightly higher concentrations. The fatty acid profile in seminal plasma was qualitatively similar to that in spermatozoa but there were quantitative differences (Table 2) .
Phospholipids
In the spermatozoa and seminal plasma, stearic acid was the major fatty acid of all the phospho¬ lipids except sphingomyelin, choline and ethanolamine plasmalogen and sperm phosphatidyl choline and ethanolamine (Table 3 ). In the last two fractions and sphingomyelin, docosahexaenoic acid occurred in the highest amounts but in choline and ethanolamine plasmalogen, oleic acid was the major fatty acid. Stearic acid was the principal saturated fatty acid in all the phospholipids and palmitic acid was the second principal acid. Docosahexaenoic acid was the major unsaturated acid in phosphatidic acid, sphingomyelin, phosphatidyl choline and ethanolamine, cardiolipin, sperm lysophosphatidyl ethanolamine and seminal plasma phosphatidyl inositol, and oleic acid the major unsaturated acid of lysophosphatidyl serine and choline, phosphatidyl serine, choline and ethanol¬ amine plasmalogens, seminal plasma lysophosphatidyl ethanolamine and sperm phosphatidyl inositol. The ratio of unsaturated to saturated fatty acid was in favour of cardiolipin, choline and ethanolamine plasmalogens, sphingomyelin, sperm phosphatidyl choline and serine and seminal plasma phosphatidyl ethanolamine.
Discussion
Although Dietz et al (1963) 
bull, boar, rabbit and man. Other studies on these and other species have yielded similar results. The high levels (38%) in buffalo spermatozoa were due to the metabolites of linoleic and linolenic acids or their precursors. Unlike human semen (Ahluwalia & Holman, 1969) (Neill & Masters, 1972 except that bulls also had small amounts of docosapentaenoic acid. Derivatives of oleic acid, though present in other reproductive tissues, were not detected in the seminal lipids of the animals studied by Ahluwalia & Holman (1969) or in the buffalo. Of the total unsaturated acids in the triglycérides, 55 % in the spermatozoa (38T % of 6 + 16-5 % of <w3) and 61 % in the seminal plasma (56-4 % of ct>6 + 4-3 % of o3) were derivatives of linoleic and linolenic acids (Table 2 ). In the species studied by Ahluwalia & Holman (1969) , the 6 acid content was 7-5-33% and the <w3 acid 5-3-28-7%. Although arachidonic acid was the major unsaturated acid of buffalo semen triglycérides, eicosapentaenoic acid (20:5 6) was reported to be so for man (Ahluwalia & Holman, 1969) . The presence of diglycerides but not free fatty acids has been reported in bull, ram, boar and stallion semen (Miller, Mayer & Merilan, 1965; Komarek, Pickett, Lanz & Jensen, 1964; Komarek, Pickett, Gibson & Lanz, 1965; Komarek, Pickett, Gibson & Jensen, 1965; Neill & Masters, 1972 (Scott & Dawson, 1968) . Other pathways for the formation of digly¬ cerides could be through the normal pathways involving phosphatidic acid intermediates (Kennedy, 1957) or through the acylation of monoglycerides (Clark & Hubscher, 1961) .
Docosahexaenoic acid was reported to be present in high amounts in bull sperm choline phosphoglycerides (Pursel & Graham, 1967) . Neill & Masters (1972 showed that 22:6 was the principal acid of choline and ethanolamine phosphoglycerides in bull and ram sperm lipids. In the present study, choline and ethanolamine plasmalogens were separated from their phosphatidyl analogues and 22:6 was found to be the major fatty acid of phosphatidyl choline and phosphatidyl ethanol¬ amine and oleic acid was the principal unsaturated acid of choline and ethanolamine plasmalogens. A similar distribution of fatty acids was observed in the four component phospholipids of buffalo seminal plasma but this differed from that found in other species (Pursel & Graham, 1967; Ahlu¬ walia & Holman, 1969) . The occurrence of palmitaldehyde and myristaldehyde as phospholipidbound aldehydes has been reported in bull, ram and boar spermatozoa, but studies on the detailed fatty aldehyde composition of semen phospholipids are few. Bull, ram and boar spermatozoa had at least 80% palmitaldehyde, while rabbit, human, dog and fowl spermatozoa contained rela¬ tively large amounts of stearaldehyde in addition to having palmitaldehyde as the predominant aldehyde (Poulos et al, 1973; Darin-Bennett et al, 1974) . However, aldehydes with a chain length of 20 or more carbon atoms were not detected in these two studies. In the seminal lipids of buffalo, there were many aldehydes with a chain length of more than 18 carbons.
The high content of mono-, di-and trienoic fatty acids is characteristic of cardiolipin, which constitutes an important component of mitochondrial lipids (Stoffel, 1967) . Bovine and ovine sperm cardiolipins have a high percentage of oleic and linoleic acids (Neill & Masters, 1972 
